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Transport Coefficients

DEFT Code Numerical 

Simulations: 

Motivation Patchy Reconnection Modified Low β Thin Flux 

Tube Equations (unitless)

Plasma Heating Corona Dimensionless 

Parameters

Sun

Arcade

15-20 MK

Solar X (arcsec)

Reference: [3]
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Mass Equation:

Momentum Equation:

Entropy/Energy Equations:

Viscosity

Thermal Conductivity

Thin Flux 
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Summary

• We study the evolution of a post-reconnection thin flux tube.

• Motivation: Explain temperatures of 20 MK on top of arcades.
• We present the first model of gas-dynamic shocks (GDSs) along post-reconnection thin flux tubes. GDSs can heat the plasma up to the observed temperatures.

• In the solar corona, viscosity and thermal conductivity are large along the magnetic field. We developed a code, called DEFT, that simulates the retraction of 

a thin reconnected tube, and includes ANISOTROPIC transport coefficients, as well as their strong dependence on temperature (~T^5/2). These transport 

coefficients determine the detailed inner structure of the shock. 

• For high thermal conductivity, the internal structure of the shock presents an isothermal sub-shock, as well as a heat front (this last one can be as large as the 

entire flux tube). 

• Simulations are carried out using REAL CORONAL PARAMETERS: Prandtl number º 0.01, Viscous Reynolds number º 104, beta º 0.01
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Gas-Dynamic Shocks (GDSs)
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The shortening of the retracting tubes leads to compressive 

supersonic parallel flows that develop into Gas Dynamic Shocks that 

can heat the plasma up to observed temperatures (~20 MK on top of 

post-flare arcades), supporting the reconnection hypothesis.

For high thermal conductivities, the internal structure of the shock 

presents an isothermal sub-shock, as well as a heat front (this last one 

can be as large as the entire flux tube!!). 

The heat front may drive chromospheric evaporation.

Only less than 10% of the available energy is converted to thermal 

energy (including the heat front), but it is enough to heat plasma from 

2MK to 20 MK.

Our DEFT code is able to implement anisotropic transport 

coefficients, as well as realistic coronal parameters. This is almost 

impossible in 3D MHD simulations.

The system does not reach the steady state asymptotic structures for 

realistic times (see “Heat Front” section).

Our results can be easily extended to more realistic configurations 

like Y-type current sheets (Green-Syrovatsky configuration), and 

stratified atmospheres. This is our plan for future work.


